Schwann cell endocytosis: a role in nerve regeneration?
Schwann cell plasma membrane vesicles have been shown to increase in numerical density after nerve injury but their function is unclear. In this study, ultrastructural tracers were micro-injected in vivo into crushed rat sciatic nerves after various time intervals to ascertain whether plasma membrane vesicles of Schwann cells are involved in the uptake and utilization of molecules from the endoneurium during axonal regeneration and remyelination. Horseradish peroxidase (HRP), a tracer of fluid-phase endocytosis, was taken up by macrophages and fibroblasts but remained external to Schwann cells throughout the study. After 14-16 days of crush injury, HRP was present within vessel lumina and in cytoplasmic vesicles of pericytes and vascular endothelia. Low-density lipoprotein-gold, which is primarily internalized by receptor-mediated endocytosis, and bovine serum albumin-gold, proposed as a tracer for fluid-phase endocytosis, were internalized by macrophages and fibroblasts but were not taken up by Schwann cells. Although Schwann cells formed pits in the plasma membrane and vesicles were evident in the cytoplasm, none of the tracers used were internalized by Schwann cells. It is suggested that Schwann cell plasmalemmal and cytoplasmic vesicles have a cellular role unrelated to endocytosis or alternatively the Schwann cell basal lamina may function as a diffusion barrier to the tracers employed.